SUMMARY An analysis of 523 Lundh tests performed on 492 patients over a five-year period has been made. The results suggest that the test is a simple, cheap, and reliable procedure for the diagnosis of pancreatic exocrine insufficiency, and is suitable for both specialized units and general hospitals. It is particularly useful in the differential diagnosis of patients with steatorrhoea or obstructive jaundice and can often distinguish between malignant and benign lesions, as well as indicating the site of the obstruction. It is of lesser value in the diagnosis of abdominal pain.
The measurement of the mean tryptic activity in duodenal juice following a standard liquid test meal (Lundh, 1962) has been shown to be a useful index of exocrine pancreatic function in selected patients (Lundh, 1962; Cook, Lennard-Jones, Sherif, and Wiggins, 1967; Levin, Youngs, and Bouchier, 1972; Lurie, Brom, Bank, Novis, and Marks, 1973) . The encouraging results obtained in this department (Cook et al, 1967) led us to adopt the Lundh test for the assessment of pancreatic function. We now review our experience of 523 tests carried out in the course of routine diagnostic investigation on unselected patients with a variety of gastrointestinal symptoms over a five-year period. The object of this survey was to assess the value of the routine use of the Lundh test in the light of the earlier encouraging reports.
Methods
Patients were fasted overnight and received no drugs on the day of the test. Details of the Lundh test and of estimation of the mean tryptic activity using the synthetic substrate alpha-N-benzoyl-L-arginine-ethyl ester (BAEE) have been described (Cook et al, 1967; Wiggins, 1967) and were followed with two minor 'A.M. was An absolute diagnosis of pancreatic disease may be difficult either to establish or to refute. For the purposes of the present assessment, therefore, the following criteria were adopted and were completely independent of the result of the Lundh test. Nonpancreatic patients were those in whom ultimately no evidence of pancreatic disease was found. The non-pancreatic patients were further subdivided into three groups: controls, diabetics without steatorrhoea or pancreatic calcification, and patients who had undergone, gastric surgery. It is known that diabetics may have diminished pancreatic exocrine function (Chey, Shay, and Schulman, 1963) , whilst gastric surgery may affect pancreatic function (Wormsley, 1972a, b (Cook et al, 1967) . The thick line is the lower limit ofnormalfor patients in the present study. The remaining patient has been discussed previously (see section headed pain).
PROVEN PANCREATIC DISEASE
SUSPECTED Ulilury CARCINOMA PANCREATITIS PANCREATIC ---T--------------* r ----------------p--g--DISEASE
Discussion
Most tests used in the diagnosis of pancreatic disease are time consuming and the results may be difficult to interpret. The Lundh test has been reported to be a simple, yet accurate method for diagnosing exocrine pancreatic insufficiency in selected patients (Lundh, 1962; Cook etal, 1967; Levin etal, 1972; Lurie etal, 1973) . We have confirmed and extended the earlier findings by analysing the results of tests performed on a much larger unselected population of patients, who were referred by several clinicians whenever pancreatic disease was suspected on clinical grounds. The number of tests reflects the high index of suspicion for pancreatic disease among the doctors and the ready availability of the procedure, while the low incidence of technical failures underlines the simplicity of the technique. We also found that additional data of diagnostic value may be obtained from inspection of the duodenal fluid.
Previous work from this department has suggested (from data on 14 normal subjects and 30 patients without pancreatic disease) that the lower limit of normal for mean tryptic activity was 10 IU/1 (Cook et al, 1967) . The present results, however, based on 235 patients without evidence of pancreatic disease or diabetes and who had not undergone gastric surgery, have shown that acceptance of this level would result in an unacceptable number of falsepositive results. On the other hand, if the tube was correctly placed in a patient without previous gastric surgery a mean tryptic activity of 6 IU/1 or less was diagnostic of pancreatic exocrine deficiency, only one of the 235 control patients having an abnormal value. By contrast, 71% of patients with chronic pancreatitis or carcinoma of the pancreas had a mean tryptic activity of 6 or less. This result group.bmj.com on June 23, 2017 -Published by http://gut.bmj.com/ Downloaded from is particularly encouraging because the criteria used for defining 'chronic' pancreatitis in the present study merely imply some structural damage, not necessarily associated with exocrine insufficiency, whilst carcinoma of the pancreas is not always accompanied by a disturbance of pancreatic exocrine function. The present study also confirms earlier findings that steatorrhoea associated with a mean tryptic activity of 2 IU/1 or less is invariably due to pancreatic exocrine insufficiency whilst patients with an abnormal jejunal mucosa (including coeliac disease) usually have mean tryptic activities above 6 IU/I.
The Lundh test was of practical value in the management of patients presenting with jaundice, as it was often possible to deduce the site and the benign or malignant nature of the obstruction from the appearance ofthe duodenal contents and the mean tryptic activity. Absence of bile from the duodenal aspirate throughout the two-hour period almost always indicated a malignant lesion, but whilst patients with carcinoma of the hepatic or bile ducts had a mean tryptic activity 6 IU/1, most patients with carcinoma of the head of the pancreas had an abnormal mean tryptic activity. The latter diagnosis was sometimes suggested by the failure of the tube to progress beyond the second part of the duodenum associated with absence of bile in the samples. In marked contrast bile was rarely absent from the duodenal contents in patients with obstructive jaundice due to benign causes. On the other hand the Lundh test alone cannot differentiate chronic pancreatitis from carcinoma of the pancreas but a review of all clinical and laboratory findings usually gives the answer. This difficulty may also be experienced with the secretin/pancreozymin test (Braganza and Howat, 1972) and even laparotomy may not give the answer in some cases (Trapnell, 1971 Wiggins, 1972; Kapp et al, in preparation) and other workers report similar findings (Lurie et al, 1973) . Duodenal levels of radioselenium following intravenous Se75 methionine also correlate well with the mean trypsin concentration but do not yield additional information (Youngs, Agnew, Levin, and Bouchier, 1971a) , whilst pancreatic scans rarely increase diagnostic accuracy unless a localized lesion is present and false-positive scans are not infrequent (Youngs, Agnew, Levin, and Bouchier, 1971b; Bouchier, 1972) .
We have found the Lundh test to be a practical procedure involving only a simple intubation with a single-lumen tube, which is well tolerated by sick patients. Vomiting is unusual but some workers prefer to give metoclopramide before intubation (Levin et al, 1972) . Although this drug apparently has no effect on pancreatic secretion in animals (Delcourt and Wettendorff, 1968) 
